INTRODUCTION
============

The number of cancer cases in Korea has steadily risen, as has the number of survivors owing to advancements in medical technology. According to the Korea Central Cancer Registry, the number of patients with cancer was 232,255 in 2017, an increase of 38.2% from 2007, when there were 168,027 such patients. Furthermore, the survival rate of patients with cancer over the 5-year period of 2013--2017 was 70.4%, 1.3-fold the survival rate (54.1%) over the period 2001--2005.[@B1]

The internet has become an important source of health-related information, covering topics ranging from lifestyle habits to common illnesses to professional medical knowledge.[@B2] In light of the increasing cancer rates, Koreans are increasingly coming to recognize the importance of having access to health-related information on cancer prevention, treatment, and management. According to a 2015 report from the Korea Internet and Security Agency, 72.5% of Korean internet users indicated having accessed health or medical information online.[@B3]

However, such increases in the use of online cancer information can have both positive and negative effects. Chae[@B4] reported that while the use of online cancer information increases alertness to cancer and encourages screening, it also leads to increased anxiety and worry about health because such information is often not based on scientific evidence. Additionally, since a large proportion of online cancer information is commercially driven, people can be exposed to unreliable information posted for the purpose of encouraging product sales.

In considering the potential negative impact of this exposure to unreliable information, it becomes clear that the risk posed by internet health information depends on the user\'s ability to identify accurate, quality information and use it to make the necessary health decisions. Consequently, eHealth literacy is an important factor to consider when studying consumers\' behavior surrounding internet searches for cancer-related information. Norman and Skinner[@B5] defined eHealth literacy as "the ability to search, discover, understand, and evaluate health information from an online source"; They also developed the eHealth Literacy Scale (eHEALS) covering the 6 major aspects of the concept: traditional literacy, health literacy, information literacy, scientific literacy, media literacy, and computer literacy. Many studies have identified eHealth literacy as an important predictive variable for selecting the source of online information.[@B6][@B7] Higher eHealth literacy has been associated with increased interest in online health-related information and also been reported to be strongly correlated with participation in health-related behaviors such as exercise and health screenings.[@B8][@B9][@B10][@B11][@B12]

However, one issue with the current methods of measurement of eHealth literacy is that they rely on individuals\' subjective evaluations, which may differ from their actual ability to use online health information. Some studies argue that current measures of eHealth literacy are more closely related to perceived efficacy in searching for online health information than to actual ability.

Noblin et al.[@B13] also suggested that efficacy with regard to searching for online health information does not directly relate to actual behaviors. Further, according to a Dutch study, the validity of the eHEALS is questionable and there is limitation because it does not account for an actual performance.[@B14] However, few empirical studies have investigated the relationship between self-perceived eHealth literacy and an individual\'s actual ability to use health information.[@B15] Therefore, more studies are needed to explore this aspect.

In this study, we directly observed adults\' behavior as consumers of information while they searched the internet for cancer-related information. We sought to answer the following research questions:

1.  1\) Where and how do consumers search for cancer-related information online?

2.  2\) What is the relationship between perceived eHealth literacy and search behavior?

3.  3\) What is the relationship between perceived eHealth literacy and the ability to use online information?

METHODS
=======

Research participants
---------------------

Thirty-one participants were recruited from the pool of survey participants in the Korea Data Network, a research institution. The sample comprised adults who reported searching for information at least 5 times per week and were interested in health-related information. Three age categories were created: 20--39 years, 40--59 years, and 60 years or above. About 10 participants were recruited for each group.

Research methods
----------------

eHealth literacy was measured using the Korean translation of the eHEALS developed by Norman and Skinner (2006).[@B5] The eHEALS comprises 8 questions that measure users\' perceived skills, knowledge, and comfort regarding using online health information on a 5-point Likert scale. Park et al.[@B9] reported a Cronbach\'s alpha of 0.875 for this tool, and the Cronbach\'s alpha in the current study was 0.906.

Participants were asked 5 questions that addressed cancer prevention, maintenance, examination, and treatment, and which reflected the frequently asked questions on the National Cancer Information Center,[@B16] a cancer-related information website maintained by the Korean National Cancer Center ([Table 1](#T1){ref-type="table"}).

###### Questionnaire items for each cancer information category
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  Categories                                                                                                                                                                                  Operational definition                                                                                                                Question
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Prevention                                                                                                                                                                                  Red ginseng and cancer prevention (Q1)                                                                                                Please search for information on whether red ginseng has a preventive effect on cancer and note down your response. (Answer: Yes)
  Alcohol consumption and carcinogenesis (Q2)                                                                                                                                                 Please search for information on whether alcohol consumption is a risk factor for cancer and note down your response. (Answer: Yes)   
  Weight management (Q3)                                                                                                                                                                      Please write down your weight and height.                                                                                             
  Please search your weight status according to the 'height and weight chart' (BMI) on the internet and write it down.                                                                                                                                                                                                              
  Examination                                                                                                                                                                                 Cancer examination (Q4)                                                                                                               (For the 20s and 30s age groups): Please state the types of cancer for which 65-year-old women and 67-year-old men can get themselves screened by the National Cancer Screening Program this year.
  (For those aged 40 and older): Please write your birth date and year. Please state the types of cancer for which you can get screened by the National Cancer Screening Program this year.                                                                                                                                         
  Treatment                                                                                                                                                                                   Treatment methods of stomach cancer (Q5)                                                                                              Imagine that a family member has been diagnosed with stage 2 stomach cancer. Please search for and discuss briefly the treatment methods.

The study was conducted in the computer room of an institution on July 15 and 16, 2017. For each group, the participants spent 10 minutes completing the eHealth literacy measure and 40--50 minutes searching for information. Half of the computer screen presented a browser for searching, and the other half presented one for reporting responses. Each search started from a blank internet browser page, and participants were allowed to freely search for the answer to the given question. Bandicam (v3.3.0; Bandicam Co., Seoul, Korea) recorded the computer screen and sound to capture the search process. The BrowsingHistoryView program was used to collect the uniform resource locators (URLs) of accessed pages, time of initial page access, frequency of access, and page title, allowing us to view participants\' methods of searching for appropriate health information.[@B17][@B18]

Analysis
--------

The recorded data were coded by 2 researchers involved with this project and a student with a master\'s degree not involved in the research process. The collected behavioral data were divided into extractable variables such as total time spent searching, search engines used, search keywords, search pages, URLs accessed, and reported responses and then re-coded.

The evaluation of participants\' ability to use online information was based on their answers to the 5 questions, which were evaluated by the 2 experts mentioned above. If the 2 experts disagreed on the accuracy of an answer, another medical expert was consulted. Based on the median values of each of the 8 eHEALS questions, the participants were divided into a high eHealth literacy group and a low eHealth literacy group. The data analysis was conducted using SPSS version 23.0 (IBM Corp., Armonk, NY, USA).

Search characteristics were identified through frequency analysis and descriptive statistics of search page types, correct answer rates, number of page views, and number of search keywords for each question. A nonparametric statistical analysis and Mann-Whitney U test were conducted to examine the differences in page views between the high and low eHealth literacy groups. Furthermore, Fisher\'s exact test was performed to examine the relationship between the level of perceived eHealth literacy and the proportion of correct responses by question. *P* values of less than 0.05 were considered statistically significant.

Ethics statement
----------------

This study conformed to the principles of the Declaration of Helsinki regarding the treatment of human participants and was approved by the Institutional Review Board of Kangwon National University (KWNUIRB-2017-04-002-001). All participants provided written informed consent.

RESULTS
=======

General participant and search-related characteristics
------------------------------------------------------

Of the 31 participants, 17 were men and 14 women ([Table 2](#T2){ref-type="table"}). Ten participants were aged 20--39, 11 aged 40--59, and 10 aged 60 or above. Participants had a high educational level, with 27 (87.1%) possessing a college degree (including professional colleges).

###### Demographic and search behavior characteristics of study participants
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  Variables                         Values                                                                                                                                                      
  --------------------------------- --------------------------------------------------------------------------------------------- ------------------------------------------------------------- -----------
  Demographic characteristics                                                                                                                                                                   
                                    Total                                                                                         31 (100.0)                                                    
                                    Gender                                                                                                                                                      
                                                                                                                                  Men                                                           17 (54.8)
                                                                                                                                  Women                                                         14 (45.2)
                                    Age group (yr)                                                                                                                                              
                                                                                                                                  20--39                                                        10 (32.3)
                                                                                                                                  40--59                                                        11 (35.5)
                                                                                                                                  ≥ 60                                                          10 (32.3)
                                    Educational level                                                                                                                                           
                                                                                                                                  Middle school graduate or lower                               1 (3.2)
                                                                                                                                  High school graduate                                          3 (9.7)
                                                                                                                                  College (including professional college) graduate or higher   27 (87.1)
  Search behavior characteristics                                                                                                                                                               
                                    No. of search engines used                                                                                                                                  
                                                                                                                                  1 search engine                                               18 (58.1)
                                                                                                                                  2 search engines                                              8 (25.8)
                                                                                                                                  3 or more                                                     5 (16.1)
                                    Search start site                                                                                                                                           
                                                                                                                                  Naver                                                         19 (61.3)
                                                                                                                                  Daum                                                          7 (22.6)
                                                                                                                                  Google                                                        5 (16.1)
                                    Time required, min                                                                            31.42 ± 9.24                                                  
  Perceived eHealth literacy                                                                                                                                                                    
                                    eHLQ1. I know how to find helpful health resources on the internet.                           4.32 ± 0.65                                                   
                                    eHLQ2. I know how to use the internet to find answers to my health questions.                 4.00 ± 0.63                                                   
                                    eHLQ3. I know what health resources are available on the internet.                            4.00 ± 0.68                                                   
                                    eHLQ4. I know where to find helpful health resources on the internet.                         4.32 ± 0.54                                                   
                                    eHLQ5. I know how to use the health information I find on the internet to help me.            4.10 ± 0.79                                                   
                                    eHLQ6. I have the skills to evaluate the health resources I find on the internet.             3.48 ± 0.72                                                   
                                    eHLQ7. I can tell high-quality from low-quality health resources on the internet.             3.58 ± 0.81                                                   
                                    eHLQ8. I feel confident about using information from the internet to make health decisions.   4.03 ± 0.75                                                   

Data are presented as number (%) or mean ± standard deviation.

eHL = eHealth literacy.

The mean values for each question concerning perceived eHealth literacy were 4.32 for "I know how to find helpful health resources on the internet," 4.00 for "I know how to use the internet to answer my health questions," 4.00 for "I know what health resources are available on the internet," 4.32 for "I know where to find helpful health resources on the internet," 4.10 for "I know how to use the health information I find on the internet to help me," 3.48 for "I have the skills to evaluate the health resources I find on the internet," 3.58 for "I can tell high-quality from low-quality health resources on the internet," and 4.03 for "I feel confident about using information from the internet to make health decisions." The scores were lowest for the items concerning skills needed to evaluate health resources and the ability to distinguish between high- and low-quality information.

Participant characteristics as demonstrated by the online search
----------------------------------------------------------------

The participants spent 31 minutes and 42 seconds, on average, searching for information on all 5 questions. Most of them (58.1%) used a single search engine to find answers to all 5 questions. Eight participants (25.8%) used 2 search engines, and 5 (16.1%) used 3 or more. The most commonly used search engine was Naver, which was used by 19 participants (61.3%), followed by Daum, used by 7 participants (22.6%), and Google, used by 5 participants (16.1%) ([Table 2](#T2){ref-type="table"}).

We analyzed participants\' characteristics with regard to searching for cancer-related information to answer a given question ([Table 3](#T3){ref-type="table"}). Participants showed similar characteristics with regard to entering keywords in the search engine: most used 1 or 2 words directly in the form of phrases. Only 2 participants used operators such as "&" and "\*." According to an analysis of the page types explored by participants, café websites and blogs were the most frequently visited for all 5 questions.

###### Characteristics of search behavior by question
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  Characteristics          Red ginseng and cancer prevention           Alcohol consumption and carcinogenesis   Weight management   Cancer examination   Treatment methods of stomach cancer   
  ------------------------ ------------------------------------------- ---------------------------------------- ------------------- -------------------- ------------------------------------- -----------
  Page types^a^                                                                                                                                                                                
                           Blogs and café websites                     27 (45.0)                                18 (36.7)           21 (35.6)            40 (48.8)                             83 (43.7)
                           News                                        21 (35.0)                                10 (20.4)           3 (5.1)              3 (3.7)                               21 (11.1)
                           Knowledge-sharing portal                    6 (10.0)                                 2 (4.1)             3 (5.1)              5 (6.1)                               36 (18.9)
                           Korean National Cancer Information Center   1 (1.7)                                  1 (2.0)             0 (0.0)              12 (14.6)                             9 (4.7)
                           Encyclopedia                                1 (1.7)                                  13 (26.5)           10 (16.9)            1 (1.2)                               14 (7.4)
                           Misc.                                       4 (6.7)                                  5 (10.2)            22 (37.3)            21 (25.6)                             27 (14.2)
  Correct answers          29 (93.5)                                   24 (77.4)                                24 (77.4)           23 (74.2)            23 (74.2)                             
  No. of page views        1.94 ± 1.389                                1.58 ± 1.148                             1.90 ± 1.700        2.65 ± 2.823         6.13 ± 5.536                          
  No. of search keywords   1.84 ± 1.214                                1.26 ± 0.682                             1.84 ± 1.267        2.45 ± 3.325         3.13 ± 3.096                          

Data are presented as number (%) or mean ± standard deviation.

^a^Multiple selections.

The proportion of correct answers for each question was as follows: 93.5% for "Red ginseng and cancer prevention," 77.4% for both "Alcohol consumption and carcinogenesis" and "Weight management," and 74.2% for both "Cancer examination" and "Treatment methods of stomach cancer."

Next, we measured the number of page views. On average, participants visited 1.4 pages to answer the "Red ginseng and cancer prevention" question, 1.58 pages to answer the "Alcohol consumption and carcinogenesis" question, 1.90 pages to answer the "Weight management" question, 2.56 pages to answer the "Cancer examination" question, and 6.13 pages to answer the "Treatment methods of stomach cancer" question. Participants viewed progressively more pages as they moved from questions regarding cancer prevention to examination to treatment. The average numbers of keywords used for "Red ginseng and cancer prevention" (1.84), "Alcohol consumption and carcinogenesis" (1.26), and "Weight management" (1.84) were lower than the average numbers for "Cancer examination" (3.13) and "Treatment methods of stomach cancer" (2.45). Compared to the cancer prevention question, participants searched for more keywords to answer the questions regarding cancer examination and treatment.

Relationship between perceived eHealth literacy and search behavior
-------------------------------------------------------------------

Regarding search behavior, those who perceived higher knowledge in available resources tended to solve the given problem with significantly smaller number of webpages to answer a weight management question ([Table 4](#T4){ref-type="table"}). Participants who perceived higher knowledge in helpfulness of information tended to use significantly smaller number of webpages to answer questions on red ginseng\'s preventive effects on caner and weight management (*P* \< 0.05).

###### Relationship between perceived eHealth literacy and number of page views
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  Variables   Red ginseng and cancer prevention   Alcohol consumption and carcinogenesis   Weight management   Cancer examination   Treatment methods of stomach cancer                                
  ----------- ----------------------------------- ---------------------------------------- ------------------- -------------------- ------------------------------------- ------------ -- --------- -- ---------
  eHL-Q1                                          136.500                                                      98.000                                                     161.500         139.500      158.000
              High (n = 13)                       14.50                                    17.46               12.58                14.27                                 12.85                        
              Low (n = 18)                        17.08                                    14.94               18.47                17.25                                 18.28                        
  eHL-Q2                                          108.000                                                      90.000                                                     108.000         91.000       114.000
              High (n = 6)                        10.50                                    13.50               10.50                13.33                                 9.50                         
              Low (n = 25)                        17.32                                    16.60               17.32                16.64                                 17.56                        
  eHL-Q3                                          115.500                                                      96.000                                                     136.000^a^      109.000      113.500
              High (n = 7)                        11.50                                    14.29               8.57                 12.43                                 11.79                        
              Low (n = 24)                        17.31                                    16.50               18.17                17.04                                 17.23                        
  eHL-Q4                                          135.500                                                      112.000                                                    127.000         139.000      142.500
              High (n = 11)                       13.68                                    15.82               14.45                13.36                                 13.05                        
              Low (n = 20)                        17.27                                    16.10               16.85                17.45                                 17.62                        
  eHL-Q5                                          158.000^a^                                                   132.000                                                    166.000^a^      107.000      147.000
              High (n = 11)                       11.64                                    14.00               10.91                16.27                                 12.64                        
              Low (n = 20)                        18.40                                    17.10               18.80                15.85                                 17.85                        
  eHL-Q6                                          151.500                                                      130.000                                                    166.500         129.000      134.500
              High (n = 15)                       13.90                                    15.33               12.90                15.40                                 15.03                        
              Low (n = 16)                        17.97                                    16.62               18.91                16.56                                 16.91                        
  eHL-Q7                                          84.000                                                       72.000                                                     67.000          65.000       81.000
              High (n = 4)                        8.50                                     11.50               12.75                13.25                                 9.25                         
              Low (n = 27)                        17.11                                    16.67               16.48                16.41                                 17.00                        
  eHL-Q8                                          111.500                                                      108.500                                                    116.500         92.500       106.500
              High (n = 8)                        13.56                                    13.94               12.94                15.94                                 14.19                        
              Low (n = 23)                        16.85                                    16.72               17.07                16.02                                 16.63                        

MR = mean rank, U = Mann-Whitney U statistic, eHL = eHealth literacy.

^a^*P* \< 0.05.

Relationship between perceived eHealth literacy and actual ability to use online cancer information
---------------------------------------------------------------------------------------------------

In analyzing the relationship between perceived eHealth literacy and actual ability to use online cancer information, there was no evidence that the group with high eHealth literacy had significantly higher rates of correct answers ([Table 5](#T5){ref-type="table"}). Further, regarding cancer screening, the rates of correct answers were low for groups who considered their ability higher to find helpful resources and perceived higher knowledge in helpfulness of information (*P* \< 0.05).

###### Relationship between perceived eHealth literacy and actual ability to use online cancer-related information
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  Perceived eHealth literacy   Actual ability to use online cancer-related information                                                                       
  ---------------------------- --------------------------------------------------------- ------- ------- ------- ------- ------- ------ ------ ------ ------ ------
  eHL-Q1                                                                                                                                                     
                               High (n = 13)                                             84.6    15.4    69.2    30.8    76.9    23.1   53.8   46.2   69.2   30.8
                               Low (n = 18)                                              100.0   0.0     83.3    16.7    72.2    27.8   88.9   11.1   77.8   22.2
                               *P* value^a^                                              0.168   0.413   1.000   0.043   0.689                               
  eHL-Q2                                                                                                                                                     
                               High (n = 6)                                              100.0   0.0     66.7    33.3    66.7    33.3   66.7   33.3   66.7   33.3
                               Low (n = 25)                                              92.0    8.0     80.0    20.0    76.0    24.0   76.0   24.0   76.0   24.0
                               *P* value                                                 1.000   0.596   0.634   0.634   0.634                               
  eHL-Q3                                                                                                                                                     
                               High (n = 7)                                              100.0   0.0     71.4    28.6    57.1    42.9   57.1   42.9   57.1   42.9
                               Low (n = 24)                                              91.7    8.3     79.2    20.8    79.2    20.8   79.2   20.8   79.2   20.8
                               *P* value                                                 1.000   0.642   0.335   0.335   0.335                               
  eHL-Q4                                                                                                                                                     
                               High (n = 11)                                             81.8    18.2    72.7    27.3    72.7    27.3   63.6   36.4   81.8   18.2
                               Low (n = 20)                                              100.0   0.0     80.0    20.0    75.0    25.0   80.0   20.0   70.0   30.0
                               *P* value                                                 0.118   0.676   1.000   0.405   0.676                               
  eHL-Q5                                                                                                                                                     
                               High (n = 11)                                             90.9    9.1     72.7    27.3    72.7    27.3   45.5   54.5   63.6   36.4
                               Low (n = 20)                                              95.0    5.0     80.0    20.0    75.0    25.0   90.0   10.0   80.0   20.0
                               *P* value                                                 1.000   0.676   1.000   0.012   0.405                               
  eHL-Q6                                                                                                                                                     
                               High (n = 15)                                             93.3    6.7     73.3    26.7    60.0    40.0   73.3   26.7   80.0   20.0
                               Low (n = 16)                                              93.8    6.3     81.3    18.8    87.5    12.5   75.0   25.0   68.8   31.3
                               *P* value                                                 1.000   0.685   0.113   1.000   0.685                               
  eHL-Q7                                                                                                                                                     
                               High (n = 4)                                              75.0    25.0    75.0    25.0    75.0    25.0   50.0   50.0   75.0   25.0
                               Low (n = 27)                                              96.3    3.7     77.8    22.2    74.1    25.9   77.8   22.2   74.1   25.9
                               *P* value                                                 0.245   1.000   1.000   0.268   1.000                               
  eHL-Q8                                                                                                                                                     
                               High (n = 8)                                              87.5    12.5    75.0    25.0    75.0    25.0   62.5   37.5   62.5   37.5
                               Low (n = 23)                                              95.7    4.3     78.3    21.7    73.9    26.1   78.3   21.7   78.3   21.7
                               *P* value                                                 0.456   1.000   1.000   0.393   0.393                               

Data are presented as percentage (%).

eHL = eHealth literacy.

^a^*P*-value: Fisher\'s exact test.

DISCUSSION
==========

In this study, direct observation of people\'s searches for online cancer information illustrated key characteristics of search behavior. The results showed that participants predominantly entered keywords into major search engines rather than directly typing in a URL or visiting a specific health information website. This result is in accordance with those of prior empirical studies of online searches for health information.[@B15][@B19][@B20] It is notable that search engines act as a gateway to information, absorbing the demand for health information and moderating connections to specific websites based on their perspective standards. Consequently, preferences for the sites appearing in search engine results can be controlled by commercial marketing strategies. Thus, the public may be well served by a mechanism that enables the identification of sites that provide high-quality information on cancer by specifying certain keywords or hashtags in search engines.

Another noteworthy result was that the sites most frequently visited to find answers to all the questions were café websites and blogs rather than governmental or other reputable websites. A previous study analyzing cancer-related keywords from social networking services used by Koreans within the past 3 years showed that blogs and café websites contained the highest number of commercial keywords of all social networking service channels, with commercial keywords accounting for 16.8% of the words in blogs and 22.7% of the words in café websites.[@B21]

These findings can be attributed to the Korean internet search environment. On Korean portals, the results of internal database searches related to blogs and café websites are placed on the top of the search results page.[@B22] As internet users most frequently view the top search results, they tend to come across blogs and café websites often. Furthermore, previous research has shown that in the case of several diseases, including cancer, people are most likely to trust information from online forums and social networking services, where users exchange personal stories and share practical tips.[@B23][@B24][@B25]

However, cancer-related information provided via café websites and blogs is problematic in that it is not tested for scientific merit or the influence of commercial entities posting the information for marketing purposes.[@B26] Anecdotal information may also be low in trustworthiness and may distort facts. Therefore, there is a need for a systematic process that allows for the sharing of appropriate information. Power bloggers and popular café websites that provide information on cancer and health should be monitored to prevent the dissemination of distorted or commercial information. We confirmed the existence of a gap between perceived eHealth literacy and the actual ability to use online cancer-related information. Although better accessibility to health information makes it easier to find informative sites, on the question related to finding the right cancer screening types, the rates of correct answers were low for those who reported knowing the available health resources and who reported knowing how to use health information. These results indicate that while perceived eHealth literacy can serve as a way to evaluate the level of accessibility of health information on the internet, it is limited in its ability to reflect the level of understanding of the information internalized in the concept of eHealth literacy and the ability to apply such information to solving specific health problems. Although the eHEALS is widely used to measure an individual\'s ability to understand online health information, it has drawn criticism from those who believe it does not actually reflect eHealth literacy. Gilstad[@B27] claims that the eHEALS does not consider societal factors such as social norms, culture, and beliefs and, therefore, cannot accurately estimate one\'s understanding of health information. Nguyen et al.[@B28] also criticized the lack of psychological evidence supporting the eHEALS.

Overall, even though participants may have conducted internet searches frequently, felt comfortable with using the internet, and believed that their ability to find information on the internet was high, the results showed that they lacked a systematic search strategy for finding health-related information. While the ability to find information on cancer can be important if there is a dearth of related information online, the increase in commercial and inaccurate information makes the ability to accurately assess information ever more important. When individuals lack the ability to assess information quality but are easily able to access health information from sites that they habitually use, their decision-making can be poor in situations where they need to obtain accurate information, apply it to their own situation, and engage in problem-solving.

Regardless of whether the eHEALS is used, there is a clear need to bridge the gap between perceived efficacy and the actual ability to use online health information. One effective intervention strategy might be for the government and educators to train consumers on how to search for accurate cancer information online and assess the quality of search results. Upon completion of the intervention, a study will need to be conducted to assess improvements, if any, in eHealth literacy as a result of the training.

We used convenience sampling to select a subset of adults from metropolitan areas as participants. Therefore, the results may not be generalizable to all consumers of online cancer information. However, our study is meaningful in that we observed the actual search behavior of consumers of online information. This study analyzed only the search history and question responses from time-limited internet searches for cancer information. Future research should consider a longer-term investigation to identify search patterns for online information in day-to-day life.

Our results showed a gap between self-perceived efficacy in using online health information and actual use ability. Overall, even though participants conducted frequent internet searches and felt comfortable using the internet, the results showed that they lacked a systematic search strategy for finding online health information.

This study demonstrates the need not only for an increase in access to online health information but also an effort to improve internet users\' ability to evaluate such information and apply it to decision-making. This would require an effective educational intervention to bridge the gap between perceived efficacy and actual ability.

**Funding:** This study was supported by a grant from the National R&D Program for Cancer Control, Ministry of Health and Welfare, Republic of Korea (No. 1720250).

**Disclosure:** The authors have no potential conflicts of interest to disclose.

**Author Contributions:** **Conceptualization:** Jo HS.**Data curation:** Jo HS, Park KH.**Formal analysis:** Jo HS, Kim SR.**Investigation:** Jo HS, Kim SR.**Writing - original draft:** Jo HS, Park KH, Kim SR.**Writing - review & editing:** Jo HS, Park KH, Kim SR.
